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Abstract
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Psychotic symptoms are associated with aggressive tendencies, but this relationship is both
complex and imperfect. In contrast to psychotic disorders, little is known about aggressive
behavior and sub-clinical psychotic symptoms (e.g., “psychosis proneness”), which are relatively
common in the general population. Threat/control-override (TCO), which is the propensity to
overestimate the likelihood that an outside agent will (1) inflict harm (threat) or (2) control one’s
behaviors (control-override), has been associated with aggression in both psychiatric and
community samples. The purpose of this study was to determine if psychosis proneness is related
to aggression, and if one or both aspects of TCO mediate this relationship. We hypothesized that
the propensity to overestimate threat would mediate this relationship, but control-override would
not. Sixty men and sixty women (mean age = 20.00 years, sd = 3.00) with no history of psychotic
disorder completed measures assessing psychosis proneness, threat control/override, aggressive
history, aggressive ideation, and aggressive behavior. Three structural equation models were
tested: (1) Threat and control-override modeled as separate mediating variables, (2) TCO as a
unitary mediating latent construct, and (3) TCO considered as part of a psychosis-proneness latent
variable. Results indicated that psychosis proneness is positively related to aggression and that the
best model fit was obtained when threat and control-override were modeled as separate variables,
with mediation through threat alone. The utility of TCO for explaining the relation between
psychosis spectrum symptoms and aggression is discussed.
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1. Introduction
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Psychotic symptoms have long been thought to be associated with aggressive tendencies,
and this impression has influenced public perception, clinicians, and policy makers
(Monahan, 1992). A recent meta-analysis concluded that psychosis is associated with a 49
percent or greater increase in the probability of aggression (Douglas et al., 2009). However,
the relationship between psychosis and aggression is complex and imperfect. For example,
future violence may be mediated by features associated with schizophrenia (rather than
schizophrenia per se) such as heightened sensitivity to perceived threat (Elbogen and
Johnson, 2009).
Formal psychotic disorders such as schizophrenia, schizoaffective disorder, and delusional
disorder, have low base rates in the population, with a lifetime prevalence rates ranging from
0.5–1.5% (Kessler et al., 2005). In contrast, sub-clinical psychotic-like experiences are much
more common (Kessler et al., 2005; Mojtabai, 2006) with four-week prevalence rates in
young adults ranging from 3.2% to 32.3% (Rössler et al., 2007). Importantly, these
experiences can be observed in the absence of any formal psychotic disorder diagnosis
(Kessler et al., 2005).
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Researchers have identified several trait-like sub-clinical psychotic experiences that are risk
factors for the development of a psychotic disorder (Barkus et al., 2006; Chapman et al.,
1994). These “psychosis proneness” experiences include perceptual aberrations (Chapman et
al., 1994), magical ideation (Gooding et al., 2005), and social anhedonia (Kwapil, 1998). All
have been shown to predict psychotic symptoms and schizophrenia-spectrum disorders in
longitudinal studies. For example, of 335 individuals tracked for 10 years, those who scored
highest on scales designed to assess perceptual aberrations and magical thinking were more
likely to develop a schizophrenia-spectrum disorder compared to individuals who scored
low on these two scales (Chapman et al., 1994). Social anhedonia may be an even more
robust predictor of future psychosis. Specifically, 24% of college students scoring about two
standard deviations above the mean on a measure of social anhedonia developed a
schizophrenia spectrum disorder at 10 year follow-up, compared to 1% of controls (Kwapil,
1998).
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Given the association between psychotic disorders and aggression, it is reasonable to posit
that psychosis-proneness may also be a risk factor for aggressive behavior. However, almost
no research has examined the relationship between sub-clinical psychotic symptoms and
aggressive behavior, and none has examined the relationship between psychosis proneness
specifically and aggression. With respect to sub-clinical psychotic symptoms generally, one
study reported an association between “psychotic-like experiences” and aggression in a noninstitutionalized community sample (Mojtabai, 2006), but another study found no
relationship between schizotypal personality traits and aggression (Berman et al., 1998).
Hence, the evidence for a relationship between sub-clinical psychotic-like symptoms and
aggression is lacking, and the relationship between psychosis proneness per se and
aggression is not yet known.
Because psychosis does not inevitably lead to aggression, researchers have tried to identify
variables related to psychosis that may help to explain this relationship. A constellation of
personality traits related to psychosis called threat/control-override (TCO) (Link and Stueve,
1994) has received empirical support as a potential explanatory variable for the psychosisaggression link and has some grounding in general theories of aggressive behavior. The idea
behind TCO is that only psychotic-like experiences that lead someone to fear personal harm
(threat) while blocking internal constraints against violence (control-override) precipitate
aggression (Link and Stueve, 1994). Accordingly, heightened perceived threat of harm in
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combination with the perception that one’s thought processes are being controlled by outside
forces would be expected to be associated with the expression of aggression, whereas nonthreatening visual hallucinations or delusions of grandeur would not (Link and Stueve,
1994). Link and colleagues invoked the notion of “rationality-within-irrationality” to explain
TCO’s relationship to aggression as (Link and Stueve, 1994). This is the idea that aggression
may be perceived as a logical response when an individual is predisposed to misinterpret
environmental events as highly threatening or as an effort to control one’s behavior.
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Early studies assessed TCO using three items from the Psychiatric Epidemiology Research
Interview (PERI) (Dohrenwend et al., 1980; Shrout et al., 1988) which is a screening
instrument for psychiatric symptoms and violent/illegal behavior. Although TCO includes
both threat and control-override, TCO has generally been treated statistically as a single
variable in most, but not all (Link et al., 1998; Stompe et al., 2004; Teasdale et al., 2006),
studies. A modest but consistent relationship between TCO experiences and aggression has
been found in retrospective studies (Link et al., 1999; Stompe et al., 2004; Stueve and Link,
1998). For example, the presence of TCO symptoms conferred twice the risk of violence
compared to non-TCO delusions and hallucinations in patients with schizophrenia (Swanson
et al., 1996). Moreover, the presence of any TCO symptom is associated with five to ten
times likelihood of violence during a six-month follow-up period (Hodgins et al., 2003). An
association between TCO and aggression has been found in both men and women (Stueve
and Link, 1998), cross-culturally in the United States, Israel, and Austria (Link and Stueve,
1994; Stompe et al., 2004; Stueve and Link, 1998), and using different items to measure
TCO (Swanson et al., 1996). The relation has also been observed for both interview (Link et
al., 1999; Link and Stueve, 1994; Link et al., 1998; Mojtabai, 2006; Skeem et al., 2006;
Swanson et al., 1996) and self-ratings (McNiel et al., 2003) of TCO symptoms, and in both
patient (Hodgins et al., 2003; Link and Stueve, 1994; Stompe et al., 2004) and non-patient
community (Link and Stueve, 1994; Mojtabai, 2006; Swanson et al., 1996) samples. The
latter finding suggests that TCO is a general risk factor for aggression, even for individuals
who do not have a diagnosable mental disorder.
Several prospective studies of TCO and aggression have been conducted. Prospectively,
TCO has been associated with aggression in psychiatric patients discharged into the
community (Hodgins et al., 2003), particularly in men (Teasdale et al., 2006). However, two
other prospective studies found no link between TCO and aggression (Appelbaum et al.,
2000; Skeem et al., 2006). The latter null findings may be due in part to the inherent
difficulty of predicting future aggressive acts.
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Because TCO has generally been treated as a single variable combining threat and controloverride, little research has been conducted to determine whether the association between
TCO and aggression reflects the combination of threat and control-override, or whether one
or the other is more strongly associated with aggression. However, the TCO literature to
date provides qualified evidence that threat may be more strongly associated with aggression
compared to control-override. Among the three studies that have examined threat and
control-override independently (Link et al., 1998; Stompe et al., 2004; Teasdale et al.,
2006), all three have found a positive association between threat and aggression. Only one
study, however, found an association between control-override by itself and aggression
(Link et al., 1998). This pattern of findings is not unexpected given that perceived threat or
provocation is one of the most replicated and robust predictors of aggression overall
(Bettencourt et al., 2006).
To be clear about the distinction between psychosis proneness and TCO, psychosis
proneness represents a cluster of personality traits that are stable and indicative of a
heightened risk (diathesis) for developing psychosis. In contrast, TCO represents
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experiences that might be considered either psychotic or psychotic-like. Moreover, although
psychosis is related to TCO, and TCO is in turn is related to aggression, TCO has not yet
been directly examined as a mediating variable in this relationship. If psychosis proneness is
related to aggression, it is also reasonable to propose that this association would be mediated
by TCO. Further, whether the threat or control-override aspects of TCO, or both, serve as
mediators is an important question. Indeed, individual differences in threat perception have
been unequivocally linked to aggression, but there is no empirical evidence outside the
psychosis literature that we know of to support the notion that the belief or perception that
an outside agent is influencing one’s thoughts is associated with aggression. For these
reasons, a systematic investigation of the separate and combined roles of threat and controloverride as mediators of the psychosis proneness-aggression association is warranted.
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In summary, the relationship between psychosis proneness and aggressive behavior is not
yet known. Confirming a relation between psychosis proneness and aggression would be
important because many more individuals are at-risk for psychotic disorders than are
actually diagnosed. Indeed, sub-clinical psychotic symptoms in children have been
associated with both later aggression and later development of psychosis (Arseneault et al.,
2003). Furthermore, in contrast to formal psychotic disorders, it is not yet known whether
psychosis proneness is associated with TCO experiences. However, because TCO symptoms
have been associated with aggressive behavior in both patient and non-patient samples it is
reasonable to propose that psychosis proneness is also related to TCO and that TCO
mediates the relationship between psychosis-proneness and aggression primarily through
threat perception. Therefore, the purpose of this study is to (1) determine whether psychosis
proneness is related to aggressive behavior in young adults with no history of active
psychosis, and (2) test whether threat symptoms, override symptoms, or both explain this
relationship. Three structural equation models were tested: (1) Threat and control-override
modeled as separate mediating variables for the expected psychosis-proneness and
aggression relationship (our proposed model), (2) TCO modeled as a unitary mediating
latent construct (comparison model 1), and (3) TCO considered as part of a psychosisproneness latent variable (comparison model 2).

2. Methods
2.1 Participants

NIH-PA Author Manuscript

Volunteers (N = 159) for a study on “personality and motor-skills” were recruited from
undergraduate psychology classes and screened for medical or psychiatric problems using a
health questionnaire. Current mood disorder, a life-history of any psychotic disorder, or
current use of any psychiatric medication (based on self-report) were exclusionary criteria.
Thirty-nine volunteers were excluded from the final sample for the following reasons: 1)
fifteen for technical problems with the aggression task (see below); 2) three for current use
of psychotropic medication; 3) nine for evidence of random responding on the Chapman
scales; 4) three for visual/motor impairment affecting performance on the aggression task; 5)
five did not complete the study or provided substantial incomplete data; 6) one had previous
experience with the aggression task; and 7) three had more than one of these problem. Thus,
the final sample consisted of 120 participants (60 men and 60 women). Excluded individuals
did not significantly differ from included participants on any of the study variables (all ps > .
05). Self-identified racial composition of the final sample was 51% Caucasian, 46% African
American, 3% Hispanic, and less than 1% “other.” The average age of participants was 20.0
(sd= 3.0) years old. Median current household income for the sample was between $10,000
and $20,000 per year (range under $10,000 to over $100,000 per year). The majority of our
sample (96.7%) had never been married. The procedures and consent processes used in this
study were approved by the Institutional Review Board for the Protection of Human
Subjects at the University of Southern Mississippi.
Psychiatry Res. Author manuscript; available in PMC 2012 April 30.
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2.2 Psychosis proneness measures
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Psychosis proneness was assessed along three dimensions: perceptual aberration, magical
ideation, and social anhedonia. Descriptive statistics for the measures are presented in Table
1. Using the 1.96 standard deviation cut-off for identifying risk for developing schizophrenia
spectrum disorder (Kwapil, 1998), 11 individuals (almost 10% of our sample) would qualify
as high scorers on one or more of the psychosis proneness scales (see below).
2.2.1 The Perceptual Aberration Scale (PAS) (Chapman et al., 1978)—The PAS
consists of 35 true-false items assessing hallucination-like experiences relating to distorted
perceptions, primarily distorted bodily perceptions. Items from this scale include, “I have
felt that my head or limbs were somehow not my own” and “Parts of my body occasionally
seem dead or unreal.” Individuals diagnosed with schizophrenia produce higher scores on
the PAS compared to both healthy controls and non-psychotic psychiatric controls
(Chapman et al., 1978). The PAS also predicts familial psychosis, schizotypal symptoms,
and psychotic-like experiences at 10-year follow-up (Chapman et al., 1994). Internal
consistency for this scale is good in both college students (alpha = 0.88) and patients with a
psychotic disorder (alpha = 0.90) (Chapman et al., 1978). In our sample alpha was 0.76.

NIH-PA Author Manuscript

2.2.2 The Magical Ideation Scale (MIS) (Eckblad and Chapman, 1983)—The MIS
consists of 30 true-false items relating to “magical” or illogical thinking, such as belief in
astrology or psychic phenomena, and ideas of reference (e.g., “I have felt that there were
messages for me in the way things were arranged, like in a store window”). On its face, the
MIS appears to assess sub-clinical types of delusional thinking. MIS scores tend to be highly
correlated with PAS scores (r = 0.68 to 0.70), which is not surprising given that both reflect
subclinical manifestations of positive psychotic symptoms. High scores on these scales
predict later psychosis, a schizophrenia spectrum disorder diagnosis, and a greater number
of psychotic-like experiences (Chapman et al., 1994; Gooding et al., 2005). Internal
consistency for the MIS is good, with alphas > 0.80 (Eckblad and Chapman, 1983). Alpha
for our sample was 0.77.
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2.2.3 The Revised Social Anhedonia Scale (RSAS) (Mishlove and Chapman,
1985)—The RSAS is a 40-item true-false scale measuring “schizoid indifference to other
people, but not social anxiety” (Chapman et al., 1994, p. 172). The RSAS has been shown to
identify individuals with poor social adjustment, and high scores on the RSAS are associated
with more psychotic-like experiences (Mishlove and Chapman, 1985). The RSAS improves
the prediction of later schizophrenia spectrum disorders when combined with other
Chapman scales, such as the Magical Ideation Scale (Kwapil et al., 1997). Alphas ranging
from 0.79 to 0.84 in different samples have been reported for the RSAS (Collins et al.,
2005). Alpha for our sample was 0.87.
2.3 Threat/Control-Override
Threat/control-override was assessed by self-ratings on the following three questions
adapted from the Psychiatric Epidemiological Research Interview (PERI) (Dohrenwend et
al., 1980): (1) How often have you felt that your mind was dominated by forces beyond your
control?; (2) How often have you felt that thoughts were put into your head that were not
your own?; and (3) How often have you felt that there were people who wished to do you
harm? Response options ranged from “Never” (0) to “Always” (4). The first two questions
relate to control-override experiences, the last question relates to threat experiences. An
example of a non-TCO item from the PERI would be “How often have you heard things that
other people say they can’t hear?” Note that non-TCO items were not used in this study. The
PERI is a widely used measure of psychiatric symptoms with good psychometric
characteristics (Dohrenwend et al., 1980), and these items and scaling have been used in layPsychiatry Res. Author manuscript; available in PMC 2012 April 30.
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(Link et al., 1998) and self-ratings of TCO (McNiel et al., 2003). In our sample, 61.7% of
participants reported at least one threat experience; 26.7% reported at least one controloverride experience.
2.4 Aggression Measures
Aggression has been defined as behavior that is intended to harm another individual against
their will (Bettencourt et al., 2006). Aggression was assessed in three ways in this study: (1)
Self-reported aggressive history, (2) self-reported aggressive tendencies, and (3) aggressive
behavior observed in the laboratory using a well-established aggression task.

NIH-PA Author Manuscript

2.4.1 Life History: The Life History of Aggression (LHA), Aggression subscale
(Coccaro et al., 1997)—The Aggression scale of the LHA was used to assess frequency
and severity of aggression since adolescence. The LHA Aggression scale consists of five
items (angry outbursts, physical fighting, verbal aggression, assaults, and aggression toward
objects), with six response options indicating how many times the participant has engaged in
the specified behavior ranging from “never happened” (0) to “happened so many times I
couldn’t give a number” (5). The LHA has good internal consistency (α = 0.87), and testretest reliability, r > 0.80 (Coccaro et al., 1997). For our sample alpha was 0.78. Scores on
the LHA Aggression scale are positively correlated with aggressive behavior observed in the
laboratory, as well as biologic variables theoretically associated with aggressive behavior
(Berman et al., 2009; Coccaro et al., 1996). Men scored higher than women on this measure,
t(118) = 4.38, p < 0.001 (see Table 1 for descriptive statistics).
2.4.2 Aggressive Disposition: The Buss-Perry Aggression Questionnaire
(BPAQ) (Buss and Perry, 1992)—The BPAQ is a 29-item scale which measures
aggressive feelings and tendencies. The items use a 5-point Likert-type scale with options
ranging from “Extremely unlike me” to “Extremely like me.” Higher scores indicate greater
self-perceived aggressiveness. In addition to a total scale score, the BPAQ has four factor
analytically derived subscales: Physical aggression, verbal aggression, anger, and hostility.
Test-retest reliability and internal consistency for the physical aggression subscale is good,
0.80 and 0.85, respectively (Buss and Perry, 1992). Alpha for our sample was 0.82.
Evidence for the validity of both the BPAQ subscales and the total scale score is supported
by the association between self-ratings on the BPAQ and peer-ratings of aggressive
tendencies (Buss and Perry, 1992). Thus, the physical aggression subscale score was used
for this study as an index of aggressive disposition. Men scored higher than women on this
measure, t(118) = 4.35, p < 0.001.
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2.4.3 Aggressive Behavior: The Taylor Reaction-time Task (TRT) (Taylor, 1967)
—The TRT is a well-validated laboratory task designed to assess physical aggression. Over
forty years of research has provided evidence for the task’s validity and robustness to
various modifications (Anderson and Bushman, 1997; Giancola and Chermack, 1998). In
the TRT, the participant competes against an increasingly provocative fictitious opponent in
a reaction time game during which electric shock is administered and received. Before each
reaction time trial, the participant (and ostensibly the opponent) selects a shock from 0
through 10 or 20 by pressing one of 12 keys on a computer keyboard, and the person
(participant or opponent) who has the slower reaction time on that trial receives the shock
set by the other person before the trial. The faster person does not receive a shock, but sees
the shock level the other person set on a computer monitor with an array labeled 0 through
10 and 20. The 10 shock is equivalent to a pain threshold determined before the task. The 9
shock is set at 95% of this maximum, 8 at 90%, 7 at 85%, and so forth. The 20 shock
purportedly corresponds to “a severe shock” twice the intensity of a 10. For the 0 response,
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no shock is administered. This non-aggressive response option is included to increase the
ecological validity of the task but is rarely used.
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The TRT consists of 28 reaction time trials with provocation by the opponent increasing to
simulate a real-world aggressive encounter and to elicit aggressive responding by the
participant. The frequency of wins and losses for the participant (50%) is pre-programmed
by the experimenter and computer-controlled. The opponent selects one 20 shock toward the
end of the sequence to elicit counter-aggression. The participant “wins” this trial, so the 20
shock is not received by the participant. Extreme (20) shocks are recoded as 11 to minimize
the effects of outliers on mean shock (the behavioral index of aggression of interest) before
data analysis. During the TRT, the participant is led to believe (via audiotapes of a same-sex
confederate) that they are interacting with an opponent of the same gender. Men chose
higher shocks on average than women, t(118) = 2.53, p < 0.05.
2.5 Procedures
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After providing informed consent, participants completed the tasks in a modified
counterbalanced order, with half the participants completing the questionnaires then the
TRT, and the other half completing the tasks in the reverse order. This was done to control
for potential order effects. Results of a recent meta-analysis indicated that gender does not
moderate the relation between psychosis and aggression (Douglas et al., 2009) and TCO in
some cases seems to predict aggression in both men and women (Stueve and Link, 1998).
However, men tend to be more aggressive overall than women in both field (Stueve and
Link, 1998) and laboratory (Eagly and Steffen, 1986) studies. Hence, equal numbers of men
and women were recruited to determine if gender differences exist in the models tested.
Descriptive statistics for all measures are presented in Table 1.
2.6. Data analysis
The hypotheses were tested using three structural equation models. In our proposed model,
the three Chapman scales were used as indicators of the Psychosis Proneness latent variable.
The two control-override items from the PERI were used as indicators for the ControlOverride latent variable, and the threat item from the PERI was used as a single indicator of
the latent variable for threat. As a conservative approximation, reliability for threat (0.49)
was estimated using the alpha for the three items measuring threat/control-override. Three
measures were used as indicators of the Aggression latent variable: The LHA aggression
subscale, the physical aggression scale score on the Buss-Perry Aggression Questionnaire,
and mean shock selection on the Taylor Reaction-time Task.
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Data analyses took place in the following steps with significance testing at the alpha 0.05
level. First, correlation coefficients among the variables were examined. Second, the
measurement model for the proposed model was tested to ensure that all indicator variables
had adequate loadings onto the proposed constructs. Third, the proposed model was tested
structurally, followed by testing of the two mediators (threat and control-override). This was
done to determine whether the paths in the model reflected the hypothesized relationships
among the constructs. Fourth, two alternative models were tested and compared with the
proposed model. The latter two comparison models were designed to test, respectively: 1)
threat/control-override as a single mediator; and 2) threat/control-override as additional
indicators of psychosis proneness to determine if TCO are better considered additional
aspects of psychosis proneness. The analyses were conducted using Mplus, version 5.21
(Muthén and Muthén, 2007).
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3. Results
3.1 Bivariate Relations
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As can be seen in Table 2, the three indicators of psychosis proneness were significantly
correlated with each other. The three aggression measures were also significantly correlated.
Except for the relation between the Perceptual Aberrations Scale (PAS) and the Taylor
Reaction-time Task (TRT), the three psychosis proneness scales were significantly related to
all aggression measures. The three threat/control-override (TCO) items were significantly
correlated. The relationships between the psychosis proneness scales and the TCO items
varied as a function of the psychosis proneness scales, with PAS being correlated with all
three TCO items, the Magical Ideations Scale (MIS) with two TCO items, and Revised
Social Anhedonia Scale (RSAS) with one TCO item. The threat TCO item correlated
significantly with two of the three aggression measures, as did one of the control-override
items (thought control). The second control-override item (thought insertion) did not
correlate with any measure of aggression.
3.2 Proposed Model
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The proposed model is shown in Figure 1. Because the indicators for the aggression latent
variable were on materially different scales, the Life History of Aggression scale and Buss
Perry Aggression Questionnaire scores were rescaled, and divided by 2 and 4 respectively,
so that their variances were in a similar range (L. Muthén, personal communication, March
26, 2010). The first step was to test the measurement model where all latent variables are
correlated with each other. The proposed measurement model showed good fit, χ2(22) =
20.56, p = 0.55, CFI = 1.00, TLI = 1.00, and RMSEA = 0.000 with 90% CI: 0.000 – 0.071.
All factor loadings were significant at p < 0.01 (Table 3) and factor correlations are
presented in Table 4. These results suggest that the indicator variables adequately reflect the
latent variables in the model. Because there were gender differences in our aggression
measures, we tested for any effects of gender on the fit of the measurement model by
comparing two models using the chi-square difference test. In one model the factor loadings
were free to vary for each gender; in the other the factor loadings were constrained to be
equal across both genders. Both models fit the data well (unconstrained model χ2(48) =
44.71, p = 0.57, TLI = 1.00, CFI = 1.00, RMSEA = 0.000, 90% CI: 0.000 to 0.075;
constrained model χ2(57) = 52.44, p = 0.65, TLI = 1.00, CFI = 1.00, RMSEA = 0.000, 90%
CI: 0.000 to 0.068). The chi-square values for these models were not significantly different
suggesting that gender does not significantly affect model fit in the measurement model.
Overall, the model fit and path indices of the measurement model suggest that the indicator
variables adequately tap into the proposed latent variables.
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Before proceeding to the proposed structural model, the direct relationship between
Psychosis Proneness and Aggression (e.g., with no mediators in the model) was tested and
found to be significant (β = 0.47, p < 0.001) with good model fit, χ2(8) = 7.83, p = .45, TLI =
1.00, CFI = 1.00, RMSEA = 0.000, 90% CI: 0.000 to 0.106. The fit of the proposed
structural model was tested next (see Figure 1). The standard errors of measurement in the
structural models were estimated using bias-corrected bootstrapping with 5000 draws
(Preacher and Hayes, 2008). The bootstrap procedure helps address issues associated with
moderate sample sizes (Yung and Bentler, 1996). In the proposed model, the relationship
between Psychosis Proneness and Aggression is mediated through two separate and distinct
variables, Threat and Control-override. The model thus includes a direct path from
Psychosis Proneness to Aggression and two indirect paths from Psychosis Proneness to
Aggression, one through Threat and one through Control-override. Following the procedure
for testing multiple mediators described in Preacher and Hayes (2008), both the indirect
paths and the direct path from Psychosis Proneness to Aggression were left free to vary
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simultaneously (Preacher and Hayes, 2008). A significant effect of psychosis proneness on
aggression is not necessary for mediation to take place (Preacher and Hayes, 2008). This test
of mediation differs from that laid out in Baron and Kenny in that the direct effect is not
controlled statistically, and need not be substantially smaller than the indirect path in order
to demonstrate mediation (Baron and Kenny, 1986).
The overall model fit of the structural model was good, χ2(23) = 22.21, p = 0.51, TLI = 1.00,
CFI = 1.00, RMSEA = 0.000, 90% CI: 0.000 to 0.072. Mediation by Threat and/or Controloverride was determined by examining the direct and specific indirect effects of Psychosis
Proneness on Aggression. As can be seen in Figure 1, the standardized direct effect of
psychosis proneness on aggression was not significant with the mediators in the model. The
specific standardized indirect effect of Psychosis Proneness on Aggression through Threat (β
= .22, p < 0.05), however, was significant, indicating that threat does mediate the relation
between psychosis proneness and aggression. The indirect effect of Psychosis Proneness on
Aggression through Control-override (β = −.02) was not significant. These results indicate
that control-override does not mediate the relation between psychosis proneness and
aggression.
3.3 Comparison Model 1
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We next tested a model in which the three TCO symptoms were treated as indicators of a
single latent Threat/Control-override (TCO) variable (Figure 2). The fit for the measurement
model, where the variables were all correlated, was adequate, χ2(24) = 35.77, p = 0.06, TLI =
0.92, CFI = 0.95, and RMSEA = 0.064, 90% CI 0.000 to 0.105. All factor loadings were
significant at p < 0.01. We also tested for gender differences and the chi-square values for
these models were not significantly different suggesting that gender does not significantly
affect model fit in the measurement model.
The structural model and the measurement model are equivalent, so the fit statistics are the
same. In the structural model, the direct path from TCO to Aggression was not significant.
In addition, the indirect effect of Psychosis Proneness on Aggression through TCO (β = .14)
was also not significant, suggesting that no mediation took place through the overall TCO
variable.
3.4 Comparison Model 2
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Finally, we tested a model in which threat and control-override items were used as indicators
of the Psychosis Proneness latent variable (Figure 3). The fit for the measurement model,
where the latent variables were correlated, was poor, χ2(26) = 48.63, p < 0.05, TLI = 0.86,
CFI = 0.90, and RMSEA = 0.085, 90% CI 0.047 to 0.112. All factor loadings were
significant at p < 0.01. We also tested for gender differences, and the chi-square values for
these models were not significantly different suggesting that gender does not significantly
affect model fit in the measurement model.
The structural model and the measurement model are equivalent, so the fit statistics are the
same. In the structural model, the direct path from Psychosis Proneness to Aggression was
significant (see Figure 3).
3.5 Proposed versus Comparison Models
Fit statistics for the proposed and comparison models are presented in Table 5. As can be
seen in the table, using either the change in chi-square test, or the change in CFI > 0.01
(Cheung and Rensvold, 2002), the fit for both comparison models was significantly worse
than the proposed model. The RMSEA also increases materially in the comparison models.
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threat and control-override as separate latent variables provides a better fit for the data.
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4. Discussion
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The purpose of this study was to examine (using multiple measures and a series of structural
equation models) whether psychosis proneness is related to aggression, and whether the
relationship is mediated by threat experiences, control-override experiences, or both. As we
predicted, psychosis proneness is associated with aggressive behavior. All psychosis
proneness and aggression measures except for the PAS and laboratory aggression were
correlated, and this one non-significant effect was in the expected direction. Furthermore,
the overall direct effect of the latent variable Psychosis Proneness on Aggression was
significant and in the positive direction. This finding indicates that the relationship between
psychosis and aggression extends beyond clinically diagnosed psychosis or active psychotic
symptoms, and that people who are predisposed to psychosis, even if they may never go on
to develop a psychotic disorder, are at higher risk for being aggressive. The relationship
between psychosis proneness and aggression is not trivial. Many more individuals are at risk
for a psychotic disorder than will actually go on to develop one (Link et al., 1992; van Os et
al., 2001). When one considers that psychosis proneness and sub-clinical psychotic-like
experiences are more prevalent than diagnosed psychotic disorders, it becomes clear that
sub-clinical manifestations of psychosis are a reliable and important indicator of aggressive
acts in the general population. However, because aggression is multi-determined, psychosis
proneness is one among many dispositional variables that are associated with aggression.
Future research should therefore investigate whether variables such as aggressive ideation or
anger moderate the relationship between psychosis proneness and aggression.
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We were also interested in whether threat and control-override, either separately or
combined, explain the relationship between psychosis proneness and aggression. Overall, a
model treating threat and control-override as separate latent variables produced better fit
statistics than a model treating TCO as a single latent variable. Indeed, we found that TCO
considered as a single variable was not related to aggression, and does not mediate the
relation between psychosis proneness and aggression. It appears that for psychosis
proneness, treating threat and control-override as distinct variables provided a better model
for our data. As predicted, when threat and control-override were considered separately,
threat was associated with both psychosis proneness and aggression and mediated the
relation between the two, but control-override did not mediate this relation. The association
between perceived threat and aggression is worthwhile to consider. In contrast to controloverride, threat or actual provocation is one of the most replicated antecedents of aggression
(Bettencourt et al., 2006; Chermack et al., 1997). The underlying biologic correlates of
response to threat have long been of interest to researchers, and recent research has
demonstrated that response to threat may be under neurobiologic control (Berman et al.,
2009). Determining the neurobiologic pathways for threat-related aggression in the presence
of psychotic experiences would therefore be worthy of future study. Alternatively, cognitive
factors may be responsible for the relationship between psychosis, threat perception, and
aggression. For example, research has suggested that psychotic individuals have impaired
theory of mind (e.g., the ability to understand the thoughts, feelings, and motivations of
others), and this deficit has been associated with paranoia (Bentall and Taylor, 2006).
Examining cognitive processing in psychosis-related aggression should therefore be
addressed in future studies.
The lack of mediation by control-override is not likely due to a low base rate of these
experiences in our sample. Although more bizarre than threat experiences, control-override
experiences were still reported by 26.7% of our sample, which is consistent with other
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estimates of psychotic-like symptoms in the general population (Rössler et al., 2007; van Os
et al., 2001) and previous TCO studies. Control-override experiences were reported by
16.8% and 18.5% of Link et al.’s (1998) non-institutionalized community sample and 1% of
the sample was rated by a psychiatrist to have a control-override delusion. In contrast to our
findings, Link et al. (1998) reported an association between these control-override
experiences and aggression. Future research may help determine if these conflicting results
are due to study differences in psychiatric assessment, samples used, or how aggression was
measured.
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In sum, our results suggest that psychosis proneness, or the diathesis for later psychotic
disorder, is associated with increased aggressive behavior. Furthermore, this relationship is
at least partially mediated through the threat experiences, such that psychosis proneness is
associated with a greater tendency to feel threatened, which in turn is associated a greater
tendency to act out aggressively. These results are consistent with the robust literature on the
role of provocation (real or perceived) in eliciting aggressive behavior. The results also call
into question the notion of “rationality within irrationality” in regards to the psychosis and
aggression link, particularly with regard to control-override experiences. It is not clear that
this theory alone can explain why threat experiences lead to aggression and it clearly is not
sufficient to explain why control-override experiences lead to aggression, if they do at all.
Perhaps the relationship between control-override and aggression depends on the presence
of other factors, such as impairments in executive functioning or cognitive disorganization.
Our results also suggest that threat and control-override are distinct concepts. This is not
surprising given that on their face threat and control-override items reflect apparently very
different types of experiences. It is also reasonable to suspect that these experiences may be
mediated through different neural pathways, although this is a question for future research.
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Several aspects of the measurement models bear discussion. For comparison model 1, the
factor loading of Threat onto the latent variable TCO is larger than some other factor
loadings in the model (for example, Social Anhedonia on Psychosis Proneness). However,
the inclusion of Social Anhedonia with Psychosis Proneness is supported on theoretical
grounds. Specifically, social anhedonia represents a negative symptom of psychosis and is a
robust predictor of later psychotic experiences and schizophrenia spectrum disorder despite
its comparatively lower correlation with the positive symptom indicators of psychosis
proneness (Chapman et al., 1994; Gooding et al., 2005). Similarly, we believe that
aggressive behavior observed in the laboratory adequately reflected the aggression latent
variable despite its relatively low loading. The somewhat lower loading is not unexpected
given that the other two measures are self-ratings of trait aggression. Furthermore, an
extensive body of literature supports the validity of laboratory-based aggression paradigms
(viz a viz associations with self-reported aggression and with separate but related constructs;
Anderson and Bushman, 1997). In contrast, threat and control-override are on the face very
different types of experience and there is a dearth of research showing that these experiences
should be treated as a single variable or index, though they have often been treated as such
in previous studies. Overall, we found a model treating threat and control-override as
separate but correlated latent variables to be the most tenable. Furthermore, this model also
worked equally well for both men and women.
Despite the use of college students as participants, this study had several strengths compared
to previous studies of psychotic-like symptoms in non-patient samples and aggression,
including (1) The use of measures for psychosis proneness that are well-validated for nonclinical populations, (2) the use of both prospective behavioral and retrospective self-report
measures of aggression, and (3) the application of structural equation modeling (SEM) to
test mediation.
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Several limitations of the study bear mentioning. First, although we used a multi-modal
assessment and structural equation models to examine the associations and mechanisms of
interest, due to the fact that our study employed a cross-sectional design we are not able to
demonstrate mediation in the causal sense. Specifically, we are not able to show with our
data the temporal relations among the variables to support causal inferences. Our model is
based on previous research showing that psychosis proneness predicts an increase in
psychotic-like experiences and that psychotic-like experiences are associated with
aggression. Future longitudinal research is needed to answer questions about causality.
The small number of items used to assess control-override is a second limitation of this
study. Unfortunately, researchers have not yet developed any a priori measure specifically
intended to assess TCO. Instead, previous research on TCO has relied on a small number of
questions that have been drawn from screener measures. The development of a longer
measure of threat and control-override symptoms with good psychometric properties would
be beneficial to the research in this area.
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Another limitation of this study is the lack of assessment of non-TCO psychotic-like
experiences for comparison. Most previous researchers have found that TCO experiences
are associated with aggression whereas other, non-TCO, psychotic-like experiences are not
(Link and Stueve, 1994), but see Mojtabai (2006). The inclusion of a scale for this type of
experience would have made an interesting comparison in testing our argument that threat is
the mechanism through which psychosis proneness has its effect on aggression.
Finally, there is considerable research to suggest that psychosis proneness and subclinical
manifestations of psychosis (i.e., “psychotic-like”) experiences are not uncommon in the
population. However, integrating research studies that use different terminology to describe
these similar concepts is tricky at best. There is a need for clarity in the literature as to how
these concepts are operationally defined and assessed if the results are of these studies are to
be meaningfully integrated. With regard to this study, we consider psychosis proneness to
represent a personality trait, reflecting a certain “style” of perceiving and understanding the
world. As previous researchers have noted, this trait is associated with increased likelihood
of having certain psychotic and sub-clinical psychotic-like experiences that are distinct from
psychosis proneness.
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This study has implications for the prevention of aggressive behaviors associated with subclinical psychotic symptoms, as well as aggressive tendencies exhibited by the minority of
individuals who go on to develop a psychotic disorder. It has been suggested that violence
by individuals with a psychotic disorder could be prevented by monitoring early signs of
psychotic symptomsand treating concurrent aggressive behaviors before the onset of
psychosis (Arseneault et al., 2003). Therefore both psychosis proneness and threat
perception may be important factors to assess when doing violence risk assessments. In
addition, early interventions for psychosis should also include components that reduce the
expression of aggressive behaviors, especially in response to perceived threat.
Although the main purpose of our study was to examine the relationship between psychosis
proneness and aggression, the results raise interesting questions about what role controloverride symptoms actually play in aggression in clinical populations. Of course, caution
should be taken when generalizing beyond the current sample. However, future research
might use similar techniques (i.e., structural equation modeling) to better understand these
relationships in a clinical sample. Additionally, factor analyses have suggested at least 3
independent dimensions of psychotic symptoms: positive, negative, and disorganized
(Andreasen et al., 1995). Our scales assessed positive- and negative-like traits, but not
disorganized traits. It would be informative to look at this variable in a community sample
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as well in relation to aggression. Finally, it is important to emphasize that although
psychosis is a risk-factor for aggressive behavior, caution should be taken not to
overgeneralize the findings to all people who are psychotic or showing signs of prodromal
psychosis. Clearly, most individuals with these symptoms are not aggressive, and the
relative risk conveyed by psychosis may be lower than that of other, more common, factors,
such as male gender and substance abuse (Monahan, 1992; Swanson et al., 1990).
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Figure 1.

Proposed model testing threat and control-override as separate mediational paths.
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Figure 2.

Comparison model 1 testing threat/control-override as a single mediator.
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Figure 3.
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Comparison model 3 testing threat and control-override as additional indicators of psychosis
proneness.
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PAS = Perceptual Aberration Scale, MIS = Magical Ideation Scale, RSAS = Revised Social Anhedonia Scale, TRT = Taylor Reaction-time Task mean shock, BPAQ = Buss Perry Aggression Questionnaire
physical aggression subscale, LHA = Life History of Aggression, TCO 1 = Thought Control, TCO 2 = Thought Insertion, TCO 3 = Threat (see methods section).

11.02

PAS

PAS

NIH-PA Author Manuscript

Variance-covariance (correlation coefficient) matrix

NIH-PA Author Manuscript
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Table 3

Factor loadings for the measurement model (Proposed model)

NIH-PA Author Manuscript

Indicator

Psychosis Proneness

PAS

0.81

MIS

0.80

RSAS

0.39

Aggression

TRT

0.27

BPAQ

0.82

LHA

0.77

Control-Override

TCO 1

0.65

TCO 2

0.72

TCO 3

Threat.

0.81

PAS = Perceptual Aberration Scale, MIS = Magical Ideation Scale, RSAS = Revised Social Anhedonia Scale, TRT = Taylor Reaction-time Task
mean shock, BPAQ = Buss Perry Aggression Questionnaire physical aggression subscale, LHA = Life History of Aggression, TCO 1 = Thought
Control, TCO 2 = Thought Insertion, TCO 3 = Threat (see methods section). Note: All loadings significant at p < 0.01. There are 22 df for the
measurement model.

NIH-PA Author Manuscript
NIH-PA Author Manuscript
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Table 4

Factor correlations for the measurement model (Proposed model)

NIH-PA Author Manuscript

Factor

Psychosis Proneness

Aggression

Aggression

0.47**

Control-Override

0.47**

0.24

Threat

0.53**

0.54**

Control-Override

0.41**

Note:
*

p < 0.05,

**

p < 0.01.

NIH-PA Author Manuscript
NIH-PA Author Manuscript
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NIH-PA Author Manuscript
35.77
13.56
48.63
26.42

Comparison 1b

Changec

Comparison 2d

Changee

3

26

1

24

23

df

0.90
−0.10

−0.14

−0.05

−0.08
0.86

0.95

1.00

CFI

0.92

1.00

TLI

0.085

0.085

0.064

0.064

0.000

RMSEA

= Comparison model 1. Threat/control-override is treated as a single mediator.

e
= Comparison model 2 minus proposed model.

= Comparison model 2. Threat and control-override are additional indicators of psychosis pronesess. No mediators in the model.

d

c
= Comparison model 1 minus proposed model.

b

= Proposed model. Threat and control-override are treated as separate mediators.

a

22.21

Proposeda

Chi-square

Model fit statistics for the proposed and comparison models

NIH-PA Author Manuscript
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